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background:  Biventricular (BiV) pacing for cardiac resynchronization therapy (CRT) is intended to improve left ventricular (LV) 
function by coordinating systolic activity of the LV septum and free walls. Optimal resynchronization should be manifested by 12-lead 
electrocardiogram (ECG) patterns consistent with resynchronized activation, a tall (≥4mm) R wave in V1 and predominant negative 
deflection in lead I (RV1SI). We investigated whether the presence or absence of RV1SI predicts heart failure outcomes within one year of 
CRT implant.
Methods:  We evaluated the paced ECG of 213 patients after undergoing CRT device implantation. ECG interpretation was performed 
by two independent physician reviewers with disputes resolved by a third reviewer. The primary endpoints of all-cause death, unplanned 
hospitalization, left-ventricular assist device implant, or transplant within a one year follow-up were adjudicated via chart review according 
to standard definitions. Groups were compared via Kaplan-Meier estimates and Cox proportional hazards models to determine association 
with event-free survival.
results:  Among CRT patients post-implantation, 56 (26.3%) exhibited the RV1SI pattern on ECG. Patients with the RV1SI pattern were 
significantly less likely to achieve the primary endpoint as compared to patients without the RV1SI pattern (33.9% v. 52.2%; Log Rank 
p=0.022). This difference was driven by a significantly lower risk for unplanned hospitalization among patients with the RV1SI pattern (HR 
= 0.510; CI 0.298,0.876). The predictive value of the RV1SI pattern remained statistically significant after prespecified adjustment for age, 
gender, bundle branch block pattern, etiology of cardiomyopathy, and paced QRS duration (p=0.004).
Conclusion:  The 12-lead ECG post-implantation is a useful tool that predicts clinical outcomes of biventricular pacing. Such prediction 
may be of use in predicting the need for alternative or advanced CHF therapies. Further study into ECG patterns may be useful to 
prospectively guide effective CRT.
